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In the absence of a formal drinking t;ater standard for trichlo- 
roerhylene, the Office of Drinking Xarer has estimated a sug- 
gested no adverse response level (SNARL) following the state- 
of-the-art concepts in toxicology for non-carcinogenic risk 
for short and long term exposures. For carcinogenic risk a 
range of risk estimates are provided for life-time exposllres 
using 2 model and computations from the National Academy of 
Sciences Reporr: Drinking Water and Health (1977). However, 
SiiAXLs are given on a case-by-case basis in emergency situa- 
tions such as spills and accidents. The SNARL calculations for 
short-term and chronic exposures ignore the possible carc:in- 
ogenic risk that may result from those exposures. In adllition . 
SNARLS usually do not consider the health risk resulting from 
possible synergistic effect of other chemicals in drinking 
water, food and air. 

General Information and Health Effects 

Trichloroethylene is used primarily as a metal degreasing,‘ 
agent. It is also used, however, 
and in refrigerants and fumigants. 

in dry-cleaning as a solvent, 

slightly soluble in water. 
Trichloroethylene is 

: 

Trichloroethylene; like other halogenated hydrocarbons at high 
dose levels, has been reported to produce liver and kidney 
damage and central nervous system disturbances in mammals, 
including hmaqs, .: These effects have been observed as a result 
of short-term exposures and the intensity of the response was 
dependent upon the dosage levels, 'Salvini et al. (Wit- Cf. 
Med. 1971: 28:2?3) observed psychophysiological changes in 
human volunteers in a controlled inhalation study using tri- 
chloroethylene at as low a level as 110 ppm for two four-'hour 
periods. 

Long-term eiirposures of mice to trichloroethylene produced car- . 
cinogenic effects in both male and female animals (National - 
CI;;::; Institute, 1976). In addition to the carcinogenic 

, trichloroethylene has been reported to be mutagen1 
microo;ganisms, 

-cw 
transforms cultured mammalian cells to carcin- 

ogenic cells, and binds with tissue macromolecules, 
porting the carcinogenic potential Ff trichloroethy@ . 

. "There has been some controversy ov& the current eivdenci-. 
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linking trichloroethylene and carcinogenicity in animal studies,, 
Although the NC1 bioassay was positive, others have argued that - 
the effects may have been due to contaminants (epichlorohydfin . 
ana epoxvbutane) in the tested trichloroerhplene. NC1 ha:; 
agreed to retest. The NAS in its 1979 report, however, recog- 
nizing the issue, accepted the NC1 resulr and computed a risk 
-c~lue based upon carcinogenic pozenrial, 

Recent,studies on the metabolism and eliminazion of trichloro- 
erhylele in rats and hurnon volunteers.revezl th:+ the aetrzjo- 
lites of trichloroethylene, namely trichloroethanol and tri- 
chloroacetic acid, are not immediately eliminated from the-body. 

.Trichloroethanol was found to have a half-life of 12 hours in 
hunan volunteers. This would mean that repea,ted daily ex;?osure 
to trichloroethylene via drinking water would result in some 
accumulation of trichloroethanol in the booy. Moreover, the 
zetabolite trichloroaceric acid has been reported to bind ~110 
plasma proteins. This property of trichloroacetic acid rn,a~ 
result in interaction with drugs and chemicals having similar 
properties, thereby resulting in toxic effects. (Ertle e't al, 
Arch. Toxicol. 29, 171488, 1972.) 

. 

SNARL Development 

-,. ., 

Trichloroethylene is a carcinogen in mice, and also causes 
non-carcinogenic bioeffects. One-day, lo-day and chronic SNARL 
values based on non-carcinogenic bioeffects are computed incor- 
porating appropriate factors of safety. Estimates of concen- 
trations projected to increase the lifetime cancer risk by one 
in 100,000 and one in a l,OOO,OOO are also provided usi‘ng the 
hTAS model. The non-carcinogenic SNARL recommendations are made 
considering the child and .other possibly sensitive members of 
'the population. . 

;q,: :?.$p+a:. Using a study where'human volunteers were exposed via inhala- 
- tion to 110 ppm (590 mg/m3) of trichloroethylene for an a-hour 

period where psychophysiological symptoms were obsemed, a one- 
dby SNARL value of 2 mg/l could be calculated for the child. 

, 
(590 mg/m3>(8 m3/day)(0.30) 'x 1 

'(Iy)(lOO uncertainty factor) 
7 * 2.02 mgfl 

where : l/7 = child/adult body weight ratio 
O-30 = absorption factor 
1 l/day =I child daily water consumption' 
100 = uncertainty factor via 10 factor because 

a human experiment was used and 10 fat 
because data did not specify the no ?!xw ., 
observed adverse effect level 
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To ,cal&ulate a SNAR$ for 10 days metabolic and pharmacokir~etics 
darra' are requirea. -7-'Since'that.daLa is not available, a conserv- 
arive method would be to divide the one-day SMRL of 2 mg/l by 

*l@ whereby the lo-day S&VI .lr.RL value would become approximately 
290 q/l. 

Since the one-day and In-day SX3L value; a;e dezerm?ned for 
emergencies and spills for a short period of time, ,it should 
be ass-J_ned that drinking water would be the-primary or sole 
source of hunan intake of trichloroethylene. This is in toppo- ' 

sition to that for a chronic SNARL where a lesser contribution 
from drinking L;ater may be appropriate. Therefore, a rel<ative 
source conGL t-ibution facror has not been incprporated into the 
suggesred one-day and lo-day SNARL values of 2 mz,!l and 0.2 
mg/l, respectively. 

The 1G.S (1979) has computed a one-day SI:XRL 05 105 mg/l and 15 
mg/l for the seven-day SMRL- Their calculations were based 
upon the observation of intoxication of adults and the appli- 
cation of uncertainty factors. Our calculations, however, were 
based upon psychophysiological paraneters and extrapolated to 
the child with the appropriate uncertainty factors. 

-The NAS chose to. work with uncontrolled case histories where 
trichloroethylene was accidentally ingested. The study which 
the Office of Drinking Water chose to evaluate and extrapolate, 
while being an inhalatiqn study, was conducted under controlled 
conditions. 

A longer exposure SiJARL for trichl'oroethylene, can be cal.cu- 
lated using a study by Rimmerle and Eben entitled ."Metabolism, 
Excretion and Toxicology of Trichloroethylene after Inhalation." 
This study evaluated the subacute exposure to trichloroethylene 
via inhalation in.adult rats for some 14 weeks following expo- 
sure to 55 ppm (300 mg/mx), five days a week. Indicies of 
toxicity iriclude hematological investigation, liver and renal 
function tests, blood glucose and organ/body weight ratios. 
Liver weights were shohm to be elevated while the 'other test 
values were not different from controls. The elevated 1j:ver 
weights could be interpreted to be the result of hydropic: _ 
changes or fatty accumulation. The no-observed-effect level 
was not identified. . 

Using the method of Olsen and Gehring (1976) whereby the lung- . 
whole body ratios for humans (adults) and rats (adults) are. 
assumed to be roughly equivalent, rne tdtal.dose of trichloro- 
ethylene to the child can be determined and a longer rem SNARL 
can be calculated to be approximately 75 ug/'l when the princi- 
pal source of trichloroethylene is assumed to be from dr:inking 
water. CLVV : , 
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(300 wdm3) 8 m3/day (5)(1)(0.30) = 73 5 ug,l 
(1 l/day) (7) (7) (loooj 

w 

where: 55 pp= (5.46) 
8 rns = 

= 300 mg/m3 minimum effect level 
according ~0 Olsen/Gehring 

5/7 = fraction converting from 5 to 7-day exposure 
l/7 = L 
0.30 = 

child/adult body weigh; ratio - 
absorption rate 

1 f/day = 
1000 ,= 

child consus?tion per day 
uncertainty factor due to anind study 
where minimal effect‘was reported 

In cases where other sources or exposure are prevalent and 
for example, drinking water is assumed to account for a poction 
0i the total exposure, say 205, of the trichloroethylene in- 
take,.then the SNARL value would become 15 ug!l. 
ho~e-cer, the 75 ug/l SSAXL would be 

By-and-large, 
ass*uzmed to be appropriare 

under normal circumstances in the absence of ocher major 
sources of TCE. 

A chronic SNARL approximately equivalent to the Si4ARL of 75 
ug,/l can be justified on the basis that (1) long-term exposure 
to low doses of trichloroethylene probably does not bioaccumu- 

.late much more over a lifetime than in 3-6 months and (2) the 
SNARL was calculated for the child and not the adult thus pro- 
viding a somewhat larger safety margin. 

W;c;r~~ichloroethylene is considered a carcinogen, at leasit 
and using the risk estimates generated by the 

National'Academy of Sciences (NAS) it is possible to identify . 
that range of trichloroethylene co;centrations that would in- 
crease the risk of one excess cancer per 106 or 105 people ex- 
posed over a lifetime, From the NAS model it is estimated that 
consuming 2 l/day over a lifetime having a trichloroethylene 

concentration of 4..5 ug/l or 45 ug/l would increase. the risk 
by one excess cancer/million exposed or.one excess cancer/ --. .' 
lOO,,OOO exposed, respectively. Thi~~s$"t@'??&ge of risks ‘;g ,&q..,<$ 

..' 
. . where many EPA regulatory values for other carcinogens have 
' 'been.' ,L ;; ., .;, . . . . . . ,;;+g;$?$~ .: 

_.. 
These risk extrapolations were based on an ass;nption that 
there is no threshold level for carcinogens. The state-of-the- * 
art at'the present 'time is such that no experimental tools can 
accurately define the absolute numbers of excess cancer deaths 
attributable to trichloroethylene in drinking warer, Due to 
the biological variability and a number of assumptions required, 
each of the risk estimating procedures lead to a different 
.value, 
in their 

There is wide variation among these estimates and also 
interpretation. For this reason we report the results 

of the NAS risk computations, which is a consemative approach, '. i 
as a range of values in the qne in one hundred thousand to < 
in one million incremental risk (risk :above background) for WW 
carcinogen. The MS risk estimates ace based on the nult?sltaga L ." 
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model conceyr. 
” 

"At low d&s@ the multistage model is often 
mathematically equivalent to the linear or single hit inoae~l, 
TheCefore, its use for extrapolation is consistent with the 
co?2servztive linear risk estimation. If the precise mechanism 
of carcinog,ezesis is represented bv a threshold or log- normal 
dose response relationship, tkz nuitistaee model may consider- 
ably over estimate the risk at lok-' dose i'evels, 
possijility cannot be yeasonkly quenrified." 

However, this 
(NAS , 1979) 
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